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Polyacrylamides (PAM) are synthetic products capable of improving soil physical properties.  
During the past three decades, they have been used in many countries as soil conditioners.  In 
Australian cotton fields, PAM has been identified as a potentially useful tool in preventing soil 
erosion and reducing off-farm movement of chemicals during irrigation.  Improved irrigation 
efficiency of flood irrigated cropping under PAM treatment in northern Australia has been reported.  
Improved seedling emergence of irrigated perennial pasture was observed due to PAM treatment of 
the soil.  Since 1998, a series of experiments have been conducted at Charles Sturt University 
(CSU) to assess the potential benefits of PAM to Australian agriculture, and this article reports 
some of the major findings of these studies. 
 
 
Improving water retention capacity of sandy soils 
 
The productivity of sandy soils is mostly limited by their low water holding capacity and excessive 
deep percolation losses, which reduce the efficiency of water and fertiliser use by plants.  A trial 
was conducted at CSU to study the effect of PAM products on the availability of soil water for plant 
growth and water use efficiency of crops. 
 
Results indicated that the amount of water retained by a sandy soil increased by 23 and 95 per cent 
by adding small amounts (0.03 and 0.07 per cent by weight, respectively) of a cross-linked PAM to 
the soil.  This additional amount of water retained by the soil was completely available to soybean 
plants grown in pots.  Consequently there were substantial (12- and 19-fold) increases in water use 
efficiency of soybean plants grown in soils treated with PAM.  Adding a cross-linked PAM in small 
quantities to a sandy soil could increase the retention of water against deep percolation losses.  The 
plants used the water retained by the PAM and this addition enhanced plant growth and improved 
water use efficiency.  More water in the soil could save time, money and energy spent on frequently 
irrigating garden plants, pot plants, glasshouse plants and general horticulture. 
 
In another trial, soybeans grown under different irrigation intervals showed that the grain yield was 
highest under three days of irrigation interval and this yield was progressively increased by about 6, 
9 and 14 times by incorporating 0.05, 0.1 and 0.2 per cent PAM with the soil, respectively.  The 
grain production of soybean plants grown in soil with no PAM under three days of irrigation 
interval was achieved with 0.05 per cent PAM in soil under 4 days of irrigation interval or 0.1 per 
cent PAM in soil under 5 days of irrigation interval.  This demonstrated that soybeans grown in 
PAM treated soils require long periods of irrigation interval without any adverse effect on their 
grain yield.  A large scale field trial is planned during the 2003-04 summer season to verify the 
above results under a band application technique of PAM. 
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Figure 1.  Soil moisture retention of a sandy soil treated with PAM 
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Figure 2.  Water use efficiency of soybean plants grown in soils treated with PAM 
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Figure 3.  Grain yield of soybean plants grown under different soil and irrigation treatments 
 
 
Improving quality of irrigation water 
 
Average rice yields in the Western Murray Valley are up to 1 t/ha lower than that in the Eastern 
Murray Valley.  This represents a farm gate loss of several million dollars each year to rice growers.  
Muddy water associated with sodic soils in the region can reduce rice crop establishment.  Gypsum 
is commonly used to stop muddy water problems developing.  However, gypsum applied before 
sowing rice can increase recharge of watertable, which is a critical issue for the sustainability of 
irrigated agriculture in southern NSW. 
 
The results of a series of studies undertaken at CSU to investigate the effect of PAM as an 
alternative to gypsum on reducing the turbidity of water indicated that PAM with anionic charge 
was more effective than that with cationic or non-ionic charges.  High density anionic charge PAM 
at the rate of 10 kg ha-1 reduced the turbidity of water by about 83 per cent compared with the 
control.  Split application strategy was much more effective than single application.  All 
PAM/gypsum combinations reduced the turbidity by more than 99 per cent compared with the 
control. 
 
In another study, it was found that the low molecular weight PAM was more effective than high 
molecular weight PAM and PAM combined with gypsum was more effective than PAM alone.  In 
addition, the advancement of water through the soil column after the application of PAM, gypsum 
and both combined treatments indicated that the rate of water movement through the soil was not 
significantly changed by the application of PAM and PAM with gypsum.  These results suggested 
that the use of PAM with lower rates of gypsum would reduce the turbidity of water without 
increasing the percolation rate through the soil. 
 
Under laboratory conditions, PAM at the rate of 5 kg/ha combined with gypsum at the rate of 25 
kg/ha reduced the turbidity of water below critical level which is required for successful rice crop 
establishment.  These results need to be verified under field conditions. 
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